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_ AIRSPRING AND AIRSPRING RETAINE R 

Technical Field 

This invention relates to air springs. The present invention is an airspring comprised 
of a flexible sleeve secured at one end to a retainer which also functions as an airspring 
bumper. 

Background Art 

Air springs have been used for motor vehicles and various machines and other 
io equipment for a number of years. The springs provide cushioning between movable parts, 
primarily to absorb shock loads imparted thereon. The air spring usually consists of a flexible 
elastomeric reinforced sleeve that extends between a pair of end members, also known as 
-* retainers. The sleeve is attached to the end members to form a pressurized chamber therein. 
3 The sleeve typically has a relatively inextensible bead core at each end that aids in securing the 
45 sleeve to the retainers. Alternatively, the sleeve may be secured to the end plates by crimping 
means. There may be one or more pistons located within the flexible sleeve. The end 
members mount the air spring on spaced components or parts of the vehicle or equipment on 
which the air spring is to be mounted. 

The internal pressurized fluid, generally air, absorbs most of the shock impressed upon 
-20 or experienced by one of the spaced end members on which the air spring is mounted. The 
O end members move inwards and towards each other and also away and outwards from each 
other upon absorbing the imparted shock. 

To prevent the end members from contacting each other during inward movement, 
many prior art springs have internal bumpers mounted on one of the end members. The 
25 bumper extends into the interior of the pressurized chamber. The bumper prevents total 
collapse or deflection of the spring member in the event of air spring failure, and absorbs 
shock upon the spring experiencing severe shocks and deflections. 

The end members, or upper and lower retainers, are typically formed of stamped 
metal. The piston, upon which the lower retainer is secured, may be formed from metal or 
30 thermoplastic. The bumper is usually formed from thermoplastic or thermoelastic, depending 
upon the forces which will ultimately be acting on the airspring and the forces to which the 
bumper will be subjected. 

One typical airspring is illustrated in U.S. Patents 5,201,500 (Ecktman et al). The 
rolling lobe airspring of Ecktman has a bumper that is snap fitted onto the lower retainer. The 
35 lower retainer is made of steel, while the bumper is made of a polyester elastomer or plastic. 

U.S. Patent 5,535,994 (Safreed, Jr.) discloses another known airspring. The rolling 
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lobe airspring of Safreed discloses a bumper of relatively hard rubber secured to the upper 
retainer. The bumper contacts the top surface of the piston when the airspring is in use. The 
airspring of Safreed reduces the airspring weight by modifying the construction of the piston. 
In reducing the weight of the piston, the bumper-contact surface for the airspring is mounted 
5 on the upper retainer. 

Several older prior art airsprings disclose the lack of a bumper. For example, U.S. 
Patent 3,596,895 discloses an airspring wherein the piston assembly comprises a relatively 
rigid metal piston and a modified bell-shaped piston. The metal piston also serves as the 
lower retainer and extends from the retainer location to the base of the piston and is secured to 
10 the frame upon which the airspring is mounted. The piston can potentially contact the upper 
j; retainer plate if the airspring is fully compressed. However, because the piston is formed of 
j metal, the piston greatly increases the weight of the airspring and cannot transmit or absorb 
''n much of the impact forces to which it may be subjected. 

Bowser, in U.S. Patent 2,950,104 and Bank, in U.S. Patents 3,078,085, disclose 
iitS lower retainers mounted on airspring pistons. The airsprings are not provided with bumpers; 

however, the airsprings are engineered to prevent the retainers from contacting the upper 
k* retainer. The material and structure of the lower retainer would not allow the lower retainer 
i J, to transmit or absorb the impact forces if the lower retainer did contact the upper retainer. 

The present invention seeks to improve the reduced weight of an airspring even further 
20 than that known in the prior art. By reducing the weight load of an airspring, greater 
efficiency from the system upon which the airspring is mounted can be achieved. If the 
airspring is used in automotive applications, the vehicle can carry greater payloads before the 
maximum gross tonnage of the vehicle is achieved. The impact forces acting upon the 
airspring are absorbed initially by the bumper and then transferred to the retainer and piston. 
25 In any reduced weight airspring, the durability, strength, force absorption and transference 
characteristics, and spring rate characteristics of the airspring must be maintained. The present 
invention also provides for an airspring that is lower in cost to produce than conventional air 
springs. 

Summary of the Invention 

30 An object of the present invention is to provide an air spring that has fewer 

components and provides operating characteristics substantially similar to the prior art 
airsprings. 

The present invention is an airspring comprising a flexible cylindrical sleeve secured at 
opposing ends, and first and second retainers. The flexible sleeve is secured to the retainers, a first 
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end of the sleeve being to one of the retainers, and the opposing end of the sleeve being secured to 
other retainer. One of the retainers has an integral bumper-contact surface which, when the 
airspring is assembled, extends into the sleeve for axial movement. The bumper-contact surface of 
the retainer also extends into the sleeve for making contact with the other retainer, and for 
5 absorbing and transmitting forces generated from such contact. 

The disclosed retainer that has an integral bumper-contact surface is also comprised of 
support ribs. The support ribs may be a series of concentric ribs. The support ribs may also be 
radially extending ribs. 

The disclosed retainer that has an integral bumper-contact surface is may be defined by a 
10 first axially outer surface that extends into the airspring sleeve and a second axially outer surface 
that extends into the airspring sleeve. The axially outermost of the two surfaces is the bumper- 
contact surface and the axial difference between the two surfaces being greater than zero to separate 
5 the two surfaces by a dimension b. 

~ The disclosed retainer that has an integral bumper-contact surface has an axial height H as 

9 15 measured from the axially outer most surface to the axially innermost surface. The surface- 
separation dimension b may be expressed as a ratio of the retainer height and may be from 20% to 
80% of the retainer height H. 

□ The airspring may further comprise a piston and the flexible sleeve may have a bead ring at 

m 

one end. The bead ring may be secured between the retainer having an integral bumper-contact 
= 20 surface and the piston. 

The retainer having an integral bumper-contact surface is formed from a thermoplastic 
material having a tensile strength in the range of 28,000 to 45,000 psi, and a flex strength in 
the range of 40,000 to 60,000 psi. 

The retainer is preferably formed from a material selected from the following group: 
25 fiberglass reinforced nylon, long fiber reinforced thermoplastic, and short fiber reinforced 
thermoplastic. 

Brief Description of Drawings 

The invention will be described by way of example and with reference to the 
accompanying drawings in which: 
30 FIG. 1 is a cross-sectional view of an airspring; 

FIG. 2 is a cross-sectional view of the airspring piston and lower retainer; 

FIG. 3 is a cross-sectional view of the retainer; 

FIG. 4 is a view of the top surface of the retainer; and 

FIGS. 5 and 6 are embodiments of the retainer. 
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Detailed Description of the Invention 

FIG. 1 illustrates an airspring 10 in accordance with the present invention. The 
airspring 10 has an upper retainer 12 that secures the first end of the elastomeric sleeve 14. 
The upper retainer 12 has a securing bolt 16 and an air passage 18 to permit the flow of gas 
5 into and out of the chamber 20 created by the secured sleeve 14. 

The elastomeric sleeve 14 is preferably comprised at least 3 plies: an outer elastomeric 
ply, at least one reinforcing ply formed of elastomeric embedded reinforcing cords, and an 
inner elastomeric ply. The upper end of the sleeve 14 has an inextensible bead 22 secured to 
the upper retainer 12 by crimping the ends of the retainer 12 about the bead 22. Also, where 
10 the illustrated securing means at the upper retainer 12 is achieved by crimping, those in the art 
would readily appreciate that other securing means such as crimping rings may be used. A 
relatively inextensible bead core 24 also defines the lower end of the airsleeve. The bead 
J cores 22, 24 are at least one continuous winding of wire, preferably steel. The configurations 
Jl of the upper and lower beads 22,24 may be identical but may differ depending on the airspring 
:i5 retainers 12, 26. 

When the airspring 10 is in use, the upper 12 and lower retainers moving axially 
toward and away from each other, and the sleeve 14 travels up and down the piston 28. The 

g piston 28 is illustrated as a straight sided piston with a central support tube 30. As seen more 
clearly in Fig 2, the upper portion of the piston 28 is formed in a tiered flange configuration. 

20 The upper portion of the outer piston ring slopes inwardly and downwardly to form a first 
flange 32 upon which the lower airsleeve bead 24 is secured. The flange height is greater than 
the height of the top of the central supporting ring 30. This height difference assists in 
forming the chamber 20 within the airspring 10 when the inventive composite retainer 26 is 
secured to the piston. 

25 Several embodiments of the inventive composite retainer 26 are illustrated in Figs. 3 to 

6. The retainer 26 is a single piece, replacing the conventional separate lower retainer and 
bumper of the prior art. The retainer 26 has a central support rib 34, within which is an 
attachment means 36. The attachment means 26 passes through an opening 38 in the piston 28 
and concurrently secures the retainer 26 and the lower bead 24 of the sleeve 14 to the piston 

30 28 as discussed further herein. 

An intermediate concentric support rib 40 is spaced from the central rib 34 and 
connected to the central rib 34 by a series of radially extending ribs 42, best seen in Fig. 4. 
Radially outward of the intermediate rib 40 is the outer concentric rib 44. The outer rib 44 is 
defined by bead retention flange 46. The outer rib 44 is connected to the intermediate rib 40 
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by a series of radially extending ribs 48 (see Fig 4). The ribs 48 connecting the concentric 
outer 44 and intermediate 40 ribs may be termed as extensions of the ribs 42 connecting the 
central rib 34 and the intermediate rib 40. The ribs 48 continue to the outer surface 50 of the 
retainer 26, linking the bead retention flange 46 to the outer surface 50 of the retainer. The 
radially extending ribs 42, 48 provide structural support and strength to the retainer 26. The 
circular ribs 34,40,44 and the radially extending ribs 42,48 allow the forces absorbed by the 
retainer 26 to be transferred through the retainer 26 to the piston and the rest of the airspring 
as well as the structure upon which the airspring is mounted. 

The retainer 26 has a surface 52 which extends into the chamber 20 created by the 
secured sleeve 14. The surface 52, also known as the bumper-contact surface, may be flush 
with the main surface 50 of the retainer 26, as illustrated in FIG. 5, or it may be separated 
from the surface 50 by a dimension equal to b, see FIGS. 3 and 6. The surface separation 
dimension b may also be defined as relative to the total axial height H of the retainer 26. The 
surface separation between the bumper contact surface 52 and the main retainer surface 50 
may be considered to be an axial extension of the concentric rib 40. The radially extending 
ribs 42 will also extend the full depth of the retainer when the dimension b is greater than 
zero. 

The retainer height H is measured from the axially outermost surface, which is the 
bumper-contact surface 52, to the axially innermost point of the retainer. All of the illustrated 
retainers are shown having an axially innermost point all corresponding to the same plane; 
however, if any of the concentric or radially extending ribs of the retainer extend beyond any 
of the other ribs, the height of the retainer is measured from that portion of the retainer which 
has the greatest axial length. The dimension b, when expressed relative to the retainer height 
H, may range from zero to approximately eighty percent (0-80%) of H. In FIG. 3, the 
surface separation distance b is approximately 25% of the retainer height H. In FIG. 6, the 
distance b is approximately one-half the retainer height H. For all of the illustrated 
embodiments of the retainer 26, the central portion 54 of the bumper-contact surface 52 is 
eurninated to reduce the weight of the retainer 26 and to maintain a uniform ring thickness to 
assist in molding the retainer 26. 

The retainer 26 is formed of a high strength thermoplastic. The tensile strength of the 
material should be within the range of 28,000 to 45,000 psi, have a flex strength in the range 
of 40,000 to 60,000 psi, and notched izod strength of 2.0 to 12.0 ft-lb/in. Materials that meet 
these required characteristics include, but are not limited to, fiberglass reinforced nylon, long 
fiber reinforced thermoplastic, commercially available as CELSTRAN, and short fiber 
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reinforced thermoplastic, commercially available as ZYTEL. 

The airspring 10 is assembled in the following manner. The lower bead core 24 of the 
sleeve 14 is placed onto the piston flange 32. The retainer 26 is mounted over the beads 24. 
Attachment means 36 passes into the central opening 38 of the piston 28. As the retainer 26 is 
5 secured to the piston, the torquing force exerted compresses the retention flange 46 onto the 
bead core 24, locking the bead core 24 between the flange 46 and the piston 28. The upper 
bead core 22 is secured to the upper retainer 12 in any conventional manner. During 
operation of the airspring 10, when the upper retainer 12 and the lower retainer 26 contact, 
the impact forces are transmitted through the retainer 26 to the airspring 10 as previously 
10 discussed. 

© 
O 

a 

Q1 
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CLAIMS 

What is claimed is: 

1. An improved airspring (10) comprising a flexible cylindrical sleeve (14) secured at 
5 opposing ends, and first and second retainers (12, 26), the sleeve being secured at a first end to one 

of the retainers (12 or 26), and at the opposing end to other retainer (26 or 12), the improvement 
being characterized by: 

one of the retainers (26) having an integral bumper-contact surface (52) within the sleeve 
(14) for axial movement into the sleeve (14), for contact with the other retainer (12), and for 
10 absorbing and transmitting forces generated from such contact. 

2. An improved airspring (10) in accordance with claim 1 wherein the retainer (26) having an 
q integral bumper-contact surface (52) is comprisedof supportribs (34, 40, 42, 44, 48). 

; ; 15 3. An improved airspring (10) in accordance with claim 2 wherein the support ribs are 
substantially radially extending (42, 48). 

jjj 4. An improved airspring (10) in accordance with claim 2 wherein the support ribs are a series 
P of concentrically disposed ribs (34, 40, 44). 

20 

5. An improved airspring (10) in accordance with claim 1 wherein the retainer (26) having an 
integral bumper-contact surface (52) is defined by a first axially outer surface (52) which extends 
into the airspring sleeve (14) and a second axially outer surface (50) which extends into the 
airspring sleeve (14), the axially outermost of the two surfaces being the bumper-contact surface 

25 (52) and the axial difference between the two surfaces being greater than zero to separate the two 
surfaces by a dimension (b). 

6. An improved airspring (10) in accordance with claim 5 wherein the retainer (26) having an 
integral bumper-contact surface (52) has an axial height (H) as measured from the axially outer 

30 most surface (52) to the axially innermost surface, and the surface-separation dimension (b) is 20 to 
80% of the retainer height (H). 

7. An improved airspring (10) in accordance with claim 1 wherein the airspring (10) further 
comprises a piston (28) and the flexible sleeve (14) is comprised of a bead ring (24) at one end, the 
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bead ring (24) being secured between the retainer (26) having an integral bumper-contact surface 
(52) and the piston (28). 



8. An improved airspring (10) in accordance with claim 1 wherein the retainer (26) having an 
5 integral bumper-contact surface (52) is formed from a thermoplastic material having a tensile 
strength in the range of 28,000 to 45,000 psi, and a flex strength in the range of 40,000 to 
60,000 psi. 



9. An improved airspring (10) in accordance with claim 8 wherein the retainer (26) is 
formed from a material selected from the following group: fiberglass reinforced nylon, long 
fiber reinforced thermoplastic, and short fiber reinforced thermoplastic. 



WO 00/70238 



10/009696 

PCT/US99/10422 




FIG-1 





FIG-4 



WO 00/70238 



4/4 



10/009696 

PCTAJS99/10422 




FIG-6 



Docket No. DN1999111USA 



DECLARATION AND POWER OF ATTORNEY 

As a below named inventor, I hereby declare that: 

My residence, post office address and citizenship are as stated below next to my name. 

I believe I am the original, first and sole inventor (if only one name is listed below) or an original, first and joint inve 
plural names are listed below) of the subject matter which is claimed and for which a patent is sought on the invention entitled 
AIRSPRING AND AIRSPRING RETAINER the specification of which (check one) 
a copy is attached hereto. 

X was filed on May 12, 1999 as Application Serial No. PCT/US99/10422 

and was amended on (if applicable). 

I hereby state that I have reviewed and understand the contents of the above identified specification, including the cla 
amended by any amendment referred to above. 

1 acknowledge the duty to disclose information which is material to patentability as defined in 37 C.F.R. §1.56. 

I hereby claim the benefit under 35 U.S.C. §1 19(e) of any United States provisional application(s) listed below: 



(Application Serial No.) 



(Filing Date) 



No.) ' ~~" ~ " (Filing Date) 

I hereby claim the benefit under 35 U.S.C. §120 of any United States application(s) or §365 of any PCT International 
application designating the United States, listed below and, insofar as the subject matter of each of the claims of this application is not 
disclosed in the prior United States or PCT International application in the manner provided by the first paragraph of 35 U.S.C. §112, I 
acknowledge the duty to disclose material information as defined in 37 C.F.R. §1.56 which become between the filing date of the prior 
application and the national or PCT international filing date of this application: 



(Application Serial No.) 



(Filing Date) 



tus)(patented, pending, abandoned) 



(Application Serial No.) "~ (Filing Date) 

POWER OF ATTORNEY 

As named inventor(s), I or we hereby appoint the following attorney(s) and/or agent(s) to prosecute this application and 
transact all business in the Patent and Trademark Office connected therewith. 



-vNancy T Krawczyk 

Oavid E Wheeler 
j^Bavid L King 

Thomas P Lewandowski 

Robert W Brown 



Registration No. 
Registration No. 
Registration No. 
Registration No. 
Registration No. 



38,744_ , 
v 29,726 0 



I hereby declare that all statements made herein of my own knowledge are true and that all statements made on information 
and belief are believed to be true; and further that these statements were made with the knowledge that willful false statements and the 
like so made are punishable by fine or imprisonment, or both, under section 1001 of Title 18 of the United States Code, and that such 
willful false statement may jeopardize the validity of the application or any patent issuing thereon. 

family riame) John Eric Arnold 



Residence North Canton ^ Ohio 44720 



Post Office Address 2928 Aylesbury Street, NW, North Canton, Ohio 44720 



Z-(fD 

a name family MsrV Ctuv Trowbridge^ 



. Date 0&e**jL 1 200/ 

Citizenship USA 6tC>X 



Post Office Address 2203 East Arndale Road, Stow, Ohio 44224 



SEND CORRESPONDENCE TO: 
The. Gj^ojJy^arjrhs^Bilbb^rXpjmpany 

I ll44EasJJ»Iaric-et-Street 
Akron, Ohio 4,4306-000-1- 



DIRECT TELEPHONE CALLS TO: 



